Degradation of the tumor suppressor protein p53 by the ubiquitin-mediated proteolytic system requires a novel species of ubiquitin-carrier protein, E2.
The tumor suppressor protein p53 is extremely unstable in most cell lines. In contrast, many mutant and oncogenic species of the protein are stable. The degradation of p53 in vivo requires metabolic energy; however, the proteolytic system(s) involved have not been identified. The ubiquitin system has been implicated in the degradation of p53 in vitro. The degradation is stimulated significantly by the human papillomavirus (HPV) oncoprotein E6 that associates with p53 and facilitates conjugate formation and subsequent degradation. Complex formation between E6 and p53 is promoted by a cellular protein designated E6-associated protein (E6-AP). Initial dissection of the conjugation process have demonstrated a role for the ubiquitin-activating enzyme, E1, but the ubiquitin-carrier protein (E2, UBC) and the ubiquitin protein ligase, E3, have not been identified. In this study, we report that a novel species of ubiquitin-carrier protein designated E2-F1 (Blumenfeld, N., Gonen, H., Mayer, A., Smith, C., Siegel, N.R., Schwartz, A.L., and Ciechanover, A. (1994) J. Biol. Chem. 269, 9574-9581) is involved in the conjugation and degradation of p53. This E2 enzyme recognizes non-"N-end rule" protein substrates and appears to mediate their conjugation via a novel species of E3. The process of recognition appears to be selective; E2-F1 is not required for the conjugation and degradation of human N-myc. The involvement of E2-F1 in the in vitro process appears to be physiologically meaningful and to reproduce the in vivo process; mutant species of p53 that do not interact with E6 and are stable in vivo are not recognized by the cell free system.